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INTRODUCTION
IHE aims of the present investigation are set out below
(a) To estimate the level of hlemoglobin in the blood of children between the
ages of six and twelve years, inclusive, attending the Royal Belfast Hospital
for Sick Children between June, 1947, and September, 1948.
(b) To examine the possibility of a relationship between haemoglobin level and
social influence.
PREVIous ENQUIRIES
The Committee on H;emoglobin Surveys of the Medical Research Council (1945)
summarised the work done in estimation of haemoglobin levels in children until
1945. In the section of their report on children over 5 years and under 15 years,
they point out that there are no accurate results available previous to those
obtained from their observations in 1943. As far as possible, comparable tabulations
of the results of previous workers (Davidson et al.. 1935, 1942, 1943; Colver, 1938;
Wills et al., 1941-42; Fullerton et al., 1943) are given.
The relevant conclusions reached in the M.R.C. report are (1) that the average
levels found in the small group of children in the last wartime survey were no
lower than those found in the pre-war period and in 1940-42, and (2) that in some
age groups there was evidence of an increase in the hemoglobin level.
In general, the relationship between hoemoglobin level and age in childreil was
described as follows :-"Trhe picture is one of a rise from age one up to age six
or seven, followed by a plateaui of little change up to age ten or eleven, and then
a steady rise once more."
Mackay et al. (1946), in a survey of 493 children aged 4 to 14. years at a County
Council school in a toown in Surrey, showed that "when the proportion of wage-
earners in the household was high the mean hemoglobin level of the children was
also relatively high; wheni the number of dependent children increased the
hiemoglobin dropped correspondingly; findings which confirm those of an investi-
gation undertaken earlier in the war. Children of men in the fighting services had
a lower mean hlemoglobin level than the children of civilians at all ages under
10 years, after which home influence -on the hemoglobin level was masked by
evacuation. There was a similar difference in haemoglobin level between 'Forces
children' and 'Civilian children' When results were analysed to show the effect
of increasing numbers of dependent children. We have no evidence as to the
optimum or normal mean hremoglobin level for schoolchildren, but the lowered
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Hhaemoglobin level in 'Forces children' and among the children belonging to larger
families reflects, we believe, an inadequate standard of living among at least a
proportion of those composing these groups."
CLINICAL METHODS USED
The reliability of clinical and other methods available for the determination of
haemoglobin were investigated by Macfarlane et al. (1948). Of these, the Haldane-
Gowers haemoglobinometer was recommended by the Medical Research Council
for future surveys. However, after consultation with Professor Harrison, Depart-
ment of Biochemistry, Queen's University, Belfast, it was decided to use the
"copper sulphate" method. This had the advantage at the time of commencement
of this survey of not requiring any elaborate laboratory equipment not already
available, and at the same time of being a generally accepted accurate method.
The copper sulphate method is not a colorimetric procedure, which was also
regarded favourably. As regards the dilution methods in common use (Haldane,
Gowers, and Sahli), Macfarlane (1948) stated that on the whole they are less
reliable than other methods and adds that "even with a single 'average' observer,
differences of ten per cent. or more must be found before they can be regarded
as significant. This finding- is not unexpected, since the dilution method allows of
a colour change in one direction only, provides bad conditions for colour matching,
and involves technical errors of mixing and reading."
The technique used was based on the report issued by the United States Naval
Research Unit at the Hospital of the Rockefeller Institute for Medical Research
(1945).
PRINCIPLE OF METHOD
The technique consists of letting drops of plasma or whole blood fall into a
graded series of solutions of copper sulphate, each of known and different specific
gravity, and noting whether the drops rise or fall in the solution. Each drop, on
entering the solution, becomes encased in a sac of copper-proteinate, and remains
as a discrete drop without change of gravity for fifteen to twentv seconds. During
that period the rise or fall of the drop indicates its gravity relative to that of the
solution. The fall indicates that the copper sulphate solution content has lower
specific gravity than that of the plasma or whole white blood and vice versa.
Consequently, it is possible to determine the specific gravity of the plasma or
whole blood by reference to the specific gravity of the solution in which the drop
remains stationary. This method is capable of measuring gravities to +0.00005,
which is more than ten times the accuracy required for the estimation of the
haemoglobin either from the nomogram or from the formula set out below. The
drops of plasma or whole blood may be of any volume, and hence no special pipette
is needed for delivering the drops into the copper sulphate solutions. No tempera-
ture correction is needed, because the temprature co-efficients of expansion of the
copper sulphate solutions approximate to those of blood and plasma.
The copper sulphate solutions automatically clean themselves after each test,
because within a minute or two after the test is completed the-material of the
24drop settles to the bottom as a precipitate. These solutions are prepared by dilution
of a stock solution, which has, at 250C, 1.100 times the density of water.
With the whole blood and plasma specific gravity readings, the haemoglobin
level can either be read off from the nomogram (given in the original report), or
calculated from the following formula (upon which the nomogram is based)
Grams of haemoglobin per 100 c.c. of blood
33.9 x GB-GP
1.0970-Gp
where GB=whole blood specific gravity, and
GP=plasma specific gravity.
PREPARATION OF THE GRADED SERIES OF COPPER SULPHATE SOLUTIONS
The crystalline copper sulphate used had the exact composition of CuSO4.
5H20. Of the several techniques available, the method of weighing portions of
pure copper sulphate was used. This method is easiest when an accurate balance
is available.
The preparation of the stock solutions was carried out in the Department of
Biochemistry at Queen's University, and, to ensure accuracy, the specific gravity
(1.1000 times the density of water at 250C.) was checked by an alternative method.
The range of the graded series of the copper sulphate solutions prepared from
the stock solution was not as great as used for normal laboratory purposes, as
it was expected that the samples of blood examined would fall within a much
narrower range. This proved to be true. In general, for estimation of whole
blood specific gravities the copper sulphate solutions ranged from 1.048 to 1.060,
and for plasma from 1.024 to 1.030. To prevent a change in specific gravity due
to evaporation, all solutions were kept tightly corked.
DRAWING AND PREPARATION OF BLOOD AND PLASMA
Venous blood was used and care was taken to see that the tourniquet was not
applied for more than one minute, as longer application has been shown to force
so much fluid out of the blood that the ha~moglobin concentration is measurably
increased. It is equally necessary to use dry syringes and needles to prevent dilution
of the blood. The sample of blood was immediately placed in a small bottle
containing a fixed amount of ammonium and potassium oxalate (prepared from a
Heller and Paul's oxalate mixture) and the bottle slowly rotated through its vertical
axis about ten times.
It was necessary to make certain corrections, since it is known that a slight
error occurs when using this oxalate mixture. It was, therefore, essential to note
the amount of blood taken to enable this correction to be macde.
DETERMINATION OF GRAVITY
When examining whole blood it was essential at the start of each test to invert
the bottle not less than ten times to ensure adequate mixing of the cells and plasma.
The drop of plasma or whole blood was delivered from about the height of
25one centimeter above the solution. It has been observed that if the drop falls from
too great a height it may be broken up on striking the solution, or its momentum
may carry it too far below the surface. On the other hand, if it strikes with too
little force, the drop may not break through the surface film. It is preferable to
use small drops for the reasotn that they permit more tests before the standard
solution must be changed. 'I'llei-cfore, a (iropper with a fine tip was used in pre-
ference to a coarse one. 'I'he (Irop was delivered with the dropper held steadied on
the edge of the bottle.
'I'he delivered (Irop breaks through the surface film of the solution and penetrates
2 to :3 cms. below the surface; wvithin five seconds the momentum of the fall is lost
and the drop then either begins to rise, or becomes stationary, or continues to fall.
'I'he gravity of the drop relative to the solution does not change appreciably until
the dIrop has been immersed in the solution for another ten or fifteen seconds, and
there is ample time to note its behaviour during this interval. If the drop is lighter
than the test solution it will rise, perhalps only a few millimetres, anid may begin
to sinik imme(liately afterwardls. If the drop is of the same gravity as the standar(d
test SOlutiOnl it will become stationary for this interval and then fall. If the drop
is heavier it will conitilnue to fall durinlg the interval. 'I'he rise or fall of the drop
ind(icates wlhether the next test should( be carried out oni a solution of copper
sulphate of a high-er or lower specific gravity.
'I'o sum up, the behaviour during the ten seconds after the drop has lost the
momentum of its fall into the solution indicates whether the drop is lighter or
heavier than the test solution. If it rises at all during this period it is lighter than
the test solution. 'I'he specific gravity of the solution in which the dirop is stationary
during, this ten-second interval indicates the specific gravity of the blood or plasma.
In practice, the specific gravity of the whole blood was estimated first and the
sample left overnight. T'lhe plasma specific gravity was then estimated. With these
two corrected readings it was possible to read off the h-cmoglobin (expressed in
grams per cent.) from the nomogram or calculated from the formula given
previously.
SPECIAL POINTS AND PRECAUTIONS IN THE DETERMINATION OF GRAVITY
1. The surface of the copper sulphate solution must always be clean and free
from fragments. If this is not so it wvill prevent a clean break-through of the
next drop. These fragments can be removed by tapping the container (when
they sink to the bottom), or removed with a wooden applicator stick.
2. Avoidance of an air bubble in the drop-as even a minute bubble will makc
the clrop of plasma or blood float. 'I'o prevent this, the tip of the dropper must
be kept immersed below the surface of the blood or plasma; and when the
drop is being expelled into thie copper sulphate solution, some blood or plasma
must remain in the pipette.
3. Mlovements of the copper sulphate solutionls can give false readIinigs; therefore,
the solution must be allow%ed to settle before use. Convection currents, such as
result from bringing coldl bottles of copper sulphate into a warm room, may
induce similar false readlings when used at once.
264. Each test solution can only contain a certain number of drops before a change
in specific gravity occurs. In the original investigation of the copper sulphate
method, tests showed that a standard solution will receive about one-fortieth
its volume of plasma or blood, or one small drop per c.c., under the condition
of the tests, before the specific gravity of the standard is decreased by 0.0005.
Some haemolysis occurs when whole blood is tested, resulting in the colour
of the solutions shifting from blue towards green and becoming slightly
turbid from suspended unlaked cells. However, the gravity of the solution is
not changed by more than 0.0005 until one-fortieth its volume of blood has been
added.
THE VALUE OF HAEMOGLOBIN LEVELS
In interpreting the results of any survey based on haemoglobin estimations, it
should be remembered that the low haemoglobin may also be secondary to defects
in hremopoiesis brought about by deficiency of a dietary constituent or to some
independent disease. Therefore, in planning a survey of haemoglobin levels, it is
necessary to have in mind the fundamental physiological factors which influence
hoem.oglobin metabolism. Pathological factors, such as severe haemorrhage,
infection, or the taking of drugs influencing hkemoglobin levels, should be noted.
The physiological factors of particular importance are:
1. Intake of hzemopoietic principles (iron, copper, cobalt, protein, etc.).
2. Absorption of hoemopoietic principles (gastric achlorhydria, etc.).
3. Increased demands for h:aemopoietic principles (external blood loss, rapid
growth, etc.).
4. Changes in plasma volume (exercise, posture, etc.).
The following factors may, therefore, be considered "criteria of normality" for
the purpose of determining haemoglobin levels
1. A diet adequate in all respects.
2. No abnormality of gastric or intestinal function.
3. No increased demand for haemopoietic factors, which is not adequately covered
by increased diet.
4. No change in plasma volume upless groups where such a change is present
are being studied, and where the degree of dilution is actually measured.
5. No intercurrent disease affecting the heemoglobin level.
Technical methods greatly influence the value of haemoglobin estimation,
especially when different observers are taking part in the same survey. It is
apparent that a rigidly defined method must be adhered to by the observers. The
"matching of colours" is a source of error that is very difficult to overcome. In
this survey the author did all the clinical and laboratory work and the method
used did not involve the "matching of colours."
SUBJECTS USED
The children selected as the subjects of this enquiry were all patients between
the ages of six and twelve years attending the out-patient department for attention
to minor injuries, their friends of the same age accompanving them and children
27of the same ages admitted to the surgical ward for routine operation. Children
suffering from conditions (e.g., shock or chronic sepsis) likely to affect their
hemoglobin level were not, therefore, included.
It should be realised that the source of the data therefore restricts the survey
to the children described. The results cannot, thus, be reasonably attributed to
the child population of the whole of Belfast or some wider area. But in so far
as no known bias has entered into the selection of subjects and all those defined
were included in the ultimate analysis, it is reasonable to conclude that the results
do give an adequate description of the hoemoglobin level of children attending the
hospital for reasons which are unlikely to cause abnormal haemoglobin levels.
In the sample of 403 children examined, an assessment of social class of parents
(using the occupational criterion of the Registrar General of England and Wales
[1927] ) was made in respect of 367-the distribution was found to be
Social Class No. Per Cent.
I and II ... ... 2 ... 0.5
III ... ... 17 ... 4.6
IV and V ... ... 348 ... 94.8
367 99.9
No information is available about the present distribution of the population by
social class, but it is unlikely that over ninety per cent. would be drawn from
the lowest classes, as is the case in the present series.
Again, the sex distribution of the sample was 291 males (72.2 per cent.) and
112 females (27.8 per cent.), which is significantly different (X2=76.01, n= 1,
P < 0.001) from the sex distribution of the County Borough of Belfast (Registrar
General for Northern Ireland [1938] ) in 1931 at the ages concerned. This is the
last available official figure which can be used for purposes of comparison, but it
is unlikely that the sex distribution of the Borough has changed materially-it was
50.6 per cent. males and 49.4 per cent. females at the ages concerned.
Finally, one other test can be made and this is in respect of the age distribution
of the sample:
Years No. Per Cent. Per Cent.
6- ... 53 ... 13.2 ... (14.3)
7 - ... 53 ... 13.2 ... (13.8)
8 - ... 63 ... 15.6 ... (13.9)
9 - ... 58 ... 14.4 ... (13.8)
10 - ... 56 ... 13.9 ... (14.7)
11 - ... 66 ... 16.4 ... (14.7)
12 - ... 54 ... 13.4 ... (14.7)
403 100.1 (99.9)
28Using the same official figures as above (Registrar General for Northern Ireland
[1938] ), the distribution shown in brackets is obtained. These two distributions
do not differ more than could easily have arisen by chance (X2=2.88, n=6,
0.9 > P > 0.8.
To sum up, although no evidence exists that the age distribution of the sample
is unlike that of the similar age range of the children of Belfast as a whole, in
other respects there is no evidence that the sample can be taken as an unbiased
sample of all Belfast children.
DATA COLLECTED
Information was collected and estimations were made of the following variables.
Unfortunately, complete records were not available in all cases and the numbers
refer to the number of children for whom the information stated was available.
No.
Haemoglobin calculation in grams per 100 c.c. ... 403
Age in years ... ... ... ... 403
Sex ... ... ... ... ... 403
Cash allowance per head ... ... ... 346
Food allowance per head ... ... ... 319
Rent of family ... ... ... ... 350
Social class ... ... ... ... ... 367
Rank of birth ... ... ... ... 243
The omissions considerably complicate the analysis, and, where the proportion
of admissions is large, render suspect any conclusion drawn. For example, if it
was found that, other things being equal, haemoglobin estimation increased from
low to high rent groups, the position might be completely altered by the inclusion
of the fifty-three children for whom no rent particulars were available should it
so have happened that the bulk of these children were drawn from one rent group.
Therefore, as far as possible tests were made to see if the hemoglobin level of the
children for whom the social environmental data were lacking differed from that
of children for whom such data were available.
These omissions in many cases were due to lack of detailed knowledge of the
family circumstances by the adult in attendance with the child, e.g., an aunt
sometimes reported for the interview, or a father would not know how the "family
allowance" was spent. In a number of cases the family lived too far away to be
easily accessible, but in only one case did the mother refuse to give any information.
As well as actual omissions, difficulty was often experienced in finding out the
amount of money spent on food per week, as no mother keeps detailed household
accounts. However, as far as possible, the almoner made every effort to obTain
full details in each case.
Two assessments were made of a financial nature as indices of the types of
families from which the children were drawn. One of these measured the total
weekly income available, after deduction of rent, expressed per head of the family
29(allowance per head). The other represented the average weekly amount spent on
food. An estimate of each of these variables was available for 310 children. From
these 310 observations the relationship between the two "allowances" variables
was measured. A fairly high degree of significant correlation was found to exist
(V=0.63, standard error 0.034).
The numerical assessment of these allowances must, in nature of the difficulty
of obtaining the required information, be extremely approximate. In view of this
it was decided to use the information collected not as exact quantitative variables,
but as a means of allocating the children to fairly broad allowance groups. This
being so, and in view of the fairly high correlation between the "food allowance"
and "total allowance" per head, it was considered that there was little to be
gained by using both variables. Therefore, only the total allowance, for which
more observations (346) were available, has been used.
With regard to rank of birth, only 243 (60.4 per cent.) patients gave this
information-this is such a high rate of wastage that it was considered that any
analysis of this variable would be meaningless, and it was consequently ignored.
The large number of omissions of birth rank was due to lack of a specific question
on the form relating to the social aspect of the survey, and it was only in the 243
cases that sufficient family history was included to enable the birth rank to be
deducted accurately.
RESULTS OF THE SURVEY
Sex and Hamoglobin.-The mean haemoglobin level for males was found to be
12.58 grams per 100 c.c., compared with 12.59 for females. As might be expected,
this small difference was not statistically significant. Similarily, after allowance
was made for the possible difference in age constitution of the two sexes and the
possibility of a relationship between hemoglobin level and age, there was still no
significant difference in haemoglobin level between the sexes.
It was, therefore, considered justified to ignore the sex composition of these
data in the remaining analysis. The mean hemoglobin level for both sexes combined
is 12.59, with standard deviation of 1.09 grams per 100 c.c. The haemoglobin
distribution of the 403 observations appears in Table I.
Age and Henmoglobin.-The data was classified into seven age groups (6-, 7-,
etc.), each of one year interval. The observed mean hamoglobin level in each group
is given in Table II.
The analysis of variance of these data revealed a marked significant variation
between age groups (variance ratio =4.42, n, =6, n, =396, P .< 0.001). A small but
significant positive correlation existed between age and hemoglobin level
(V= +0.27, standard error 0.05) and, consequently, an attempt was made to
describe the complete series of observations by means of a linear regression line.
The equation is:
Haemoglobin in grams per 100 c.c.=11.59+0.105 x (age in years).
The means of hemoglobin level for each group and the line to this equation
are shown in Figure 1.
30The regression coefficient, 0.105, differed significantly from zero (standard
error=0.027, t=3.89, and P < 0.001), and the regression revealed a good relation-
ship (variance ratio=15.17, n,=l, n2=396, Pa 0.001). This relationship was not
truly linear, the deviations from the calculated line were greater than could easily
have arisen by chance (variance ratio= 2.27, n1=5, n2=396, 0.05 >:P > 0.01).
However, it was not considered advisable to complicate the analysis by attempting
to fit a curve linear line to the observations, since the deviations of the group
means from the line were only just significant.
TABLE I
DISTRIBUTION OF HA.MOGLOBIN
Haemoglobin in grams per 100 c.c.
8 - ... ...
9 - ... ...
10 - ... ...
11 - ... ...
12- ...
13- ...
14- ... ...
15 - ... ...
ESTIMATION IN THE SAMPLE
Number of Observations
... ... 1
... ... 5
... ... 22
... ... 74
... ... 142
... ... 119
...... 39
... ... 1
TOTAL 403
TABLE II
HA&MOGLOBIN LEVEL AND AGE
Mean Hamoglobin in grams per 100 c.c.
Number of Observations
53 ...
... 53 ...
... 63 ...
... 58 ...
... 56 ...
... 66 ...
... 04 ...
TOTAL 403
Observed
12.11
12.16
12.77
12.68
12.88
12.65
12.77
12.59
*Calculated
... 12.27
... 12.38
12.48
... 12.59
... 12.69
... 12.80
... 12.90
* Calculated from regression equation haemoglobin in grams per 100 c.c. = 11.59 + 0.105 x (age
in years).
Standard deviation from regression =1.06 grams per 100 c.c.
31
Age Groups
6 -
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12 -FIGURE I
MEAN HAEMOGLOBIN LEVELS FOR EACH AGE GROUP AND THE CALCULATED
REGRESSION LINE
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(Regression line: Htemoglobin in grams per 100 c.c. = 11.59 + 0.105 x (Age in years)
(Standard deviation of regression= 1.06 grams per 100 c.c.)
In view of this association between haemoglobin level and age it followed that
the comparisons between the economic and social group which follow had to be
corrected for possible age differences in the composition of such groups if the
economic and social effects were to be observed unimpaired by the differential age
influences.
Table III gives the observed haemoglobin levels in this survey expressed as
percentages. The standard used was that 14.8 grams of htemoglobin per 100 c.c.
as equivalent to one hundred per cent. of the National Physical Laboratory Haldane
Haemoglobin Standard (Macfarlane, personal communication, March, 1948).
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MEAN HAEMOGLOBIN LEVELS (EXPRESSED IN PERCENTAGES) FOR EACH AGE GROUP
Age Mean Haemoglobin Value
6- ... ... ... 81.8
7- ... ... ... 82.4
8- ... ... ... 86.5
9- ... ... ... 85.8
10 ... ... 87.2
11 ... ... ... 85.1
12 ... ... 86.5
I OTAIr 85.1
Allowance and Hemoglobin.-The 346 children were classified into five
allowances groups (0- shillings, 10- shillings, 15- shillings, 20- shillings, 25+
shillings). The significance of the variation in haemoglobin levels between these
groups was assessed by means of the method of analysis of variance. The variation
between the means of the allowance groups was no greater than could easily have
arisen by chance (variance ratio-1.75, n,=4, n2=341, 0.2 > P > 0.1). When the
correction was made for age effects by the method of analysis of co-variance, even
less variation was apparent between the adjusted means of the allowance groups
(variance ratio= 1.61, n = 4n, = 340, 0.2 >- P > 0.1).
There is no evidence, from these data, of any significant difference in hiemoglobin
levels of children drawn from families of different allowance groups, as classified
in this investigation.
There were 57 children for whom no particulars relating to income were avail-
able. As far as hwmoglobini level is concernied, there seems no reason to suspect
that these were a selected group. Compared with the 346 observations used, the
difference between the means of the two groups is not significant (variance ratio < 1)
and the result is materially the same after correction for age (variance ratio=2.07,
n=1, n2=400, 0.2 > P > 0.1).
Rent and. Haemoglobin.-The data were similarly examined from the point of
view of the rent paid by families from which the children were drawn. Rent levels
were available for 350 children.
The rent groups used were 0- shillings, 4- shillings, 6- shillings, 10- shillings,
and 14+ shillings. The variation in hremoglobin levels between rent groups was
no greater than could easily have arisen by chance and correction for differences
in the age constitutions of the rent groups did not influence this result (variance
ratio < 1).
Amongst the 53 children who were omitted from this rent analysis were 13
whose parents were in the process of buying houses. While this number is too
small to constitute a separate group, they have been included with the remaining
3340 for whom no particulars of rent were available. The combined group of 53
omissions had a significantly greater mean haemoglobin level than the 350 for
whom rents were available (variance ratio= 6.07, n1=1, n2=401, 0.05 > P > 0.01).
This difference was not due to age differences in the two populations compared,
since the co-variance analysis demonstrated even more strikingly the difference
between the two groups (variance ratio=7.04, n1=1, n2=401, 0.01 >' P > 0.001).
That this difference should arise suggests that the 53 observations omitted from
the rent analysis represent a somewhat different group of children to those included.
This being so, unless a completely different rent group is represented by the 53
omissions, it would appear that the 350 observations used might conceivably be
a somewhat biased sample of the whole. This, therefore, decreases considerably
the value of rent classification.
SUMMARY
This investigation had, as its aims, those set out in the introduction.
The first is summarised in Tables II and III and discussed in the report.
The interpretation of the social aspect of the survey is more difficult, largely
because the social data were approximate or incomplete. However, the results
did lead to the following conclusions:
1. That there was no significant difference in the haemoglobin levels between the
sexes in the age groups reviewed.
2. That a small but significant positive correlation existed between age and
hiemoglobin levels in the age groups reviewed.
3. That there was no evidence of any significant difference in the hiemoglobin
levels of children drawn from families of different allowance groups.
4. That, although no evidence of an association between social status, as assessed
by rent and h'emoglobin level, was shown, this is liable to reconsideration,
since it is thought that the group for which rent particulars were available
was not a representative sample of the total 403 children.
This survey was carried out at the Royal Belfast Hospital for Sick Children on
the suggestion of Professor F. M. B. Allen. Such work had not previously been
done here, and it was considered that it would be useful for comparison with
similar surveys which may in the future be undertaken at the Hospital.
I would like to express my thanks to the almoners of the Royal Belfast Hospital
for Sick Children (Miss Binns, Miss Eves, and Miss Brown) for their very valuable
help in the social aspect of this survey; to Professor Allen, for his guidance on
the clinical side.
The Department of Social and Preventive Medicine of Queen's University,
Belfast, was not in being when this enquiry was planned and carried out, but
Professor Stevenson and Dr. Cheeseman of that Department gave very willing
help and encouragement in the statistical analysis of the collected data.
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REVIEW
TEXT-BOOK OF SURGERY. By Patrick Kiely, B.Sc., M.D., M.Ch., F.R.C.S.
(Eng.). Pp. 1184. N. K. Lewis & Co. Ltd. 45s.
THIS massive text-book, except for the chapters on disease of the ear, eye, nose, and throat, is
the wvork of a single author. The writer lays before us his views and opinions after twenty-five
years experience as a general surgeon and as a teacher at University College, Cork.
Professor Kiely is at pains to explain in the preface that this work is intended primarily for
the student reading for his final examination, and not for the specialist or advanced postgraduate
student of surgery. With this in mind he pays scanty attention to operative surgery and leaves
out completely many of the classical operative procedures which have traditionally recurred in
many of the standard British surgical text-books. He has the courage to leave unwritten the usual
chapters on. bacteriology and immunology, rightly believing that these subjects are to be studied
more effectively in their standard text-books.
Criticism of a text-book, and particularly of a first edition, is easy, but an impression is
created that this book is already a little out of date. The recent advances of surgery, particularly
those associated with the introduction of the antibiotics and the anticoagulants, have led to many
changes in surgical treatment, and this work is largely based on the surgery of the era before
these changes. Many sections of the book are already out of date and require rewriting. This is
no doubt in part due to the time taken for a single author to produce a work of such dimensions.
The subject matter is clear, concise, and the volume attractively produced. There are many
long classifications which may appeal to the student, but are too full of rare and unlikely diseases
to be of practical value. One might cavil at the lack of exact dosage where drugs are mentioned,
and at the shortness and lack of detail relative to methods of treatment.
The text is liberally interspersed with diagrams, photographs, and microprints, all in black
and white. The attractiveness of the book and the value of the reproductions wvould be greatly
enhanced if some of these had been reproduced in colour.
It is refreshing to find a full-length text-book by an Irish author from an Irish medical school,
and we welcome it as a new partner to the already established favourites from British medical
schools.
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